ean KM416V4000AS 
ELECTRONICS 


CMOS DRAM 





4M x 16Bit CMOS Dynamic RAM with Fast Page Mode 


DESCRIPTION 


This is a family of 4,194,304 x16 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed 
random access of memory cells within the same row. Refresh cycle(4K Ref. or 8K Ref.), access time(-5, -6 
or -7) and power consumption(Normal or Low power) are optional features of this family. All of this family 
have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further- more, 
self-refresh operation is available in L- version. This 4Mx16 Fast Page Mode DRAM family is fabricated 
using Samsung's advanced CMOS process to realize high band-width, low power consumption and high 
reliability. 


FEATURES * Fast Page Mode operation 
* Part Identification +» 2 CAS Byte/Word ReadMrite operation 
+ CAS-before-RAS refresh capability 
+ RAS-only and Hidden refresh capability 
» Self-refresh capability(L-ver only) 
* LVTTL(3.3V) compatible inputs and outputs 
* Active Power Consumption Unit : mW * Early Write or output enable controlled write 
» JEDEC Standard pinout 
* Available in Plastic TSOP(II) package 
* +3.3V+0.3V power supply 


- KM416V4000A/A-L (3.3V, 8K Ref.) 
- KM416V4100A/A-L (3.3V, 4K Ref.) 









Pan |Retresn|__ Refresh ime 
NO.__| cycle 
KM416V4000A 
KM416V4100A 64ms | 128ms 
* Access mode & RAS only refresh mode 
> 8K cycle44ms 


CAS-before-RAS & Hidden refresh mode 
: 4K cycle/64ms 


FUNCTIONAL BLOCK DIAGRAM 





Vec 


Vss 
VBB Generator 







« Performance range: 


tRC__| PC 









Memory Array 












4,194,304 x 16 
F-5_|s0ns_[_fans | eons] 96ne col bas 
Ta0ns enh 


(A0~A9)"1 
Note) 71 : 4K Refresh 


SAMSUNG ELECTRONIC CO. , LTD. reserves the right to 
change products and specifications without notice. 
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PIN CONFIGURATION (Top Views) 





* KM416V40(1)00AS 





DQO r2 49 DQi5 
DQ1 3 mm DQ14 
DQ2 144 47—0pai3 
DQ3 415 46 FD pai2 
Vccci6 45 CO Vss 
DQ4 7 44—0paii 
DQ5 rig 43 pai0o 
DQ6 42 pag 
DQ7 410 pas 
N.C 40C0NC 
Vcc 39 Cn Vss 

WwW 38 FMLCAS 
RAS 37 ED UCAS 
N.C 
N.C 35 FON.C 
N.C 34 CO N.C er 
N.C 33 0 Al2(N. oe 

AO 32 FDA11 

Al 31 FD A10 

A2 30 FD A9 

A3 29 DAB 

A4 28 FD A7 

A5 27 FD A6 
vcc 26 FX Vss 


*Note :A12 --> 8K Product(KM416V4000A) 
N.C --> 4K Product(KM416V4100A) 






AO - A12 Address Inputs(8K Product 
AO - A11 Address Inputs(4K Product 


Ground 


Row Address Strobe 
Upper Coiumn Address Strobe 





















Data Outputs Enable 
Power(+3. av) 
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ABSOLUTE MAXIMUM RATINGS 


ae eee en 
[PowerDissipaton —————SSS«dT P| CYC 
[ Shor ret OutpatCurent [ee Si SSi 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. 
Functional operation should be restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 








RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C) 


[Supply Vokages | Wess 
i a eo ee aC RT 
input High Vokage | Ve [20 [| «(| vena | vd 
Finput Low votage | ve | os7 [| - ~-+| os ~~ vd 


*1 :Vec + 1.3V/15ns, Pulse width is measured at Vcc. 
*2:-1.3V/15ns, Pulse width is measured at Vss. 









; 






< 





< 






< 





DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.) 


symbol | Min | Max _| units | 
Input Leakage Current (Any input O<VinsVcc+0.3V, li) -5 5 pA 
all other pins not under test=0 volt.) 
Output Leakage Current fei 5 
{Data out is disabled, OVsVoutsVcc) “ i 
Output High Voltage Level(loH=-2mA) pepo 
Output Low Voltage Level(lo.=2mA) oe a 
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DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.) 


KM416V4G00A KM416V4100A 


110 
loc Don't care é ie 
elias 
a 


110 
Icc3 Don't care : 100 
-6 90 
-§ 90 
Don't care 6 80 
-7 70 
= 
300 


150 
Don't care ® 140 


130 


lccs 


Icc1* : Operating Current (RAS ,UCAS,L CAS Address cycling @tRC=min.) 
Icc2 : Standby Current (RAS=UCAS=LCAS=W=Vu ) 
icca* : RAS-Only Refresh Current (UCAS=LCAS=Vin, RAS ,Address cycling @tRC=min.) 
lcca* : Fast Page Mode Current (RAS=Vit, UCAS or CCAS, Address cycling @tPC=min.) 
iccs : Standby Current (RAS=UCAS=LCAS=W=Vcc-0.2V) 
Icce* : CAS-before-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.) 
Icc7 : Battery back-up current, Average power supply current, Battery back-up mode 
Input high voitage(Vin)=Vcc-0.2V, Input low voltage(Vi_)=0.2V, UCAS, LCAS=0.2v, 
Din = Don't care, TRc= 31.25ys, Tras=Trasmin~300 ns 
Ices : Self Refresh Current 
RAS=UCAS=[CAS=0.2V, W=OE=A0 ~ A11 =Vec-0.2V or 0.2V, 
DQO ~ DQ15= Vcc-0.2V, 0.2V or Open 


TT 





*NOTE:  Icc1, iccs, Icca and Icce are dependent on output loading and cycle rates. Specified values 
are obtained with the output open. Icc is specified as an average current. In Icc1, Iccs, 
and Icce, address can be changed maximum once while RAS=Vi. In Icca, address can be 
changed maximum once within one fast page mode cycle time tPC. 
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CAPACITANCE(Ta=25°C, Vec= 3.3V, f=1MHz) 
Parameter 
Input capacitance [AO - A12] 
input capacitance [RAS, CAS, W, OE] 
Output Capacitance [DQ0 - DQ15] 









AC CHARACTERISTICS (0°CsTas70°C, See note 2) 
Test condition : Vec=3.3V+0.3V, Vin/Vi=2.2/0.7V, Von/Vol =2.0/0.8V 











a 
TRandomreadorwrtegioime [wo | oo] | ro| [of |r] 
[Read modiy-witecycietime [iro [ras | 6a| | 160] | rs | 
[Access ime romFlXS ———~—SCSC~s RA Ew] feo] | ro] ms | amt 
ractoss ine romtBS——SCSCSCS~w cn | ts | tts |_| | ne | | 
[Accoss me fomcoumnadaress twa | [5] | ao] | as] ne | 310 
[eASioouptinowz SCs SP OT Pot [ol] [=] 3 _| 
foupatbutertumotdeay itor fof mf olm[ ols] =| 6 | 
FFransiion ine (ise anata +p | a|so|e|so|s|so| ~ | 2 | 
[RAS prechargoime _——~S~sr RCP wo] ot fo] |= |_| 
FAAS pulse with Pinas [so [ vox] 00 [vox] 70] vox] ms |_| 
FAAS hold tne rash po] Ps] [oo] [=| | 


CAS hold time | tCSH | 50 | 
3 rao [18] 
Row address hold time 
Column address set-up time 
Column address hold time 
Column address to RAS lead time 25 
Read command set-up time 
Read command hold time referenced to CAS 
Read command hold time referenced to RAS 
Write command hold time 
Write command pulse width 
Write command to RAS lead time 


Write command to CAS lead time tCWL 





3 
= 
Bl slsls]ze 
2 g a 
ARIE 
flolslalz 
eles lo|& 
2) 8iola}> 
cJ/s>/e\|< 
Gila/fle- 
sla]%|3 
3|2| 83 
fla 
3|o 
1p 
< 
oe. 
3 
® 


— 


a), a — 
oO, oo oO Oo 
= 
N]_o 


—f a] 
at an] o& 
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AC CHARACTERISTICS (Continued) 


ee ee setae 
em] | 


cRTeWamayine iO | 
PRccWaeayine jaw pee]; =| |=]? 
Column address to W delay time Ce ee ee ee ee ee 
Sc 
Ac 


tPC 


Fa ap a a NST TTT PRAT 7] Po] — Peo — | 
Swecapowneresiraveosed for mL fm, fet = [a | 
Recess ire romeRTFast pags ee) [ORE |e 
feces ire tomeskmiaccieremenonyaar [| || | se | me | 
BS poe Wa Canoe orga) TEAS [ [ROOK] SO | BR] “PO [BOR e| 
eaefoccs (ee 


HAS hold time from CAS precharge tRHCP 35 
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TEST MODE CYCLE 


(Note. 11) 


















Access time from RAS Ftrac [| [ 55] | 
ioe | [ef 
Access time from column address pwa | [| 30] | 35 | 
RAS pulse width 10K 10K 
TAS pulse width 

RAS hold time PtrRsH | 18 | 
CAS hold time 


y time 


,4,10,12 
,4,5,12 
10,12 


Pee es EO Neal 
[nme fm 
[Randomreadorwrtecycletme | tao | 95 | tts || 135] 
[Readmoditywitecycletime =| trwo | 198[ |veo | | t90 |__| 
| 65 

| 20_| 


nN 
a 





~ a 
w 


3 








= 
a 
= 
o 
A 
N 
3 
= 
° 
A 
nN 
wn 
= 
oS 








oa 
oO 


8 
on 
hin 
oOo; 
> 

@ 


0 
= 
S 
E 


- = 

3] wD 

= > 

o — 

~ @ 

al E 

wo 

8 
rep] kt 
o 
33 


Fast Page mode cycle time tPC | 40 | 
Fast page mode read-modify-write cycle time | tPRWC 
RAS pulse width (Fast page cycle) tRASP 





QO QO 
Qo of 
Cc c 
Z}s|o/3 
» | 3/ ajo 
Qa Qa 
ala;/alia 
azi2@if@isa 
SIP IPIG 
oy oO 
315 3 
a|* 1°12 
Qa 
@ ZS 
» ® 
< » 
+ a 
3 = 
a 3 
® 
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oO 
to 
° 
o 
a 
° 
to 
Oo 
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al Als 
3 
- 
SIS 1a 
21Q212 
213) 
Bla|l3 
ala|]o® 
13/5 
2 
2/°)3 
~ao 
| 
g 
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GE command hold time 
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NOTES 


1. An initial pause of 200s is required after power-up followed by any 8 ROR or CBR cycles before 
proper device operation is achieved. 

2. Input voltage levels are Vih/Vil. Vin(min) and Vit(max) are reference levels for measuring timing of 
input signals. Transition times are measured between ViH(min) and ViL(max) and are assumed to be 





5ns for all inputs. 

8. Measured with a load equivalent to 1TTL load and100pF 

4, Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as 
a re ference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is 
controlled exclusively by tCAC. 

5. Assumes that tRCD= tRCD(max). 

6. This parameter defines the time at which the output achieves the open circuit condition and are not 
referenced to Voh or Vol. 

7. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the 
data sheet as electric characteristics only. If tWCS2tWCS(min), the cycles is an early write cycle 
and the data output will remain high impedance for the duration of the cycle. If tCWDz tCWD(min), 
tRWD2etRWD(min) and tAWDz2 tAWD(min), then the cycle is a read-modify-write cycle and the data 
output will contain the data read from the selected address. If neither of the above conditions is 
satisfied, the condition of the data out is indeterminate. 

8. Either tRCH or tRRH must be satisfied for a read cycle. 

9. These parameters are referenced to the CAS leading edge in early write cycles and to the W 
leading edge in read-modify-write cycles. 

10, Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as 
a re ference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is 
controlled by tAA. 

11. These specifications are applied in the test mode. 


KM41 er — -L Truth Table 


[as [ross Foces [ w [oe [ ooo.nor [oos-00e [sia 

ox ee 
Se 
a 
a 
ero — 
A [Baw | erewie | 
A 
0 






tere 
: rt 





-| rc 
cl] eo 
r- 
<= 





Ge 
[+ 
(ee 






a 





5 
cr 
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TIMING DIAGRAM 


WORD READ CYCLE 
NOTE : Din = OPEN 








torr 
EZ 


(| DATA-OUT ! 
| torr 


=—s 










DQ8 ~ DQ15 trac 


Vou - OPEN 
Vo. - 


Don't Care 





EE enn nncnreeeasaaen naan mmseeeeeeee scene cee eeeeecea eee eee en a cena RE 
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TIMING DIAGRAM 
LOWER BYTE READ CYCLE 
NOTE : Di = OPEN 





tre 


tras trp 


eg) 


OE 





DQO ~ DQ7 
v 


OH = 


DQ8 ~ DQ15 
Von - 


Vo. - 





OPEN 


Don't Care 
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TIMING DIAGRAM 
UPPER BYTE READ CYCLE 
NOTE : Din = OPEN 


tras trp 


Vin - 
Vi - 


Vin - 


OE Vi - 





DQO ~ DQ7 
Vou - 
Vo. - 








torr 


{omer} 





DQ8 ~ DQ15 trac 
Vou 
Vor - 


OPEN: 








Don't Care 
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WORD WRITE CYCLE( EARLY WRITE) 
NOTE : Dour = OPEN 


trp 













om 

wad I tcaH 

{ COLUMN 
ADDRESS 


Vin - 
Vi - 


Vin - 
OE Vi - 


DQ0~ DQ7 
Vin - 


Vi - 
ii == 


DQ8 ~ DQ15 
Vin - 


Vi - 





™  DATA-IN |X 





tonA 


Don't Care 
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LOWER BYTE WRITE CYCLE( EARLY WRITE) 
NOTE : Dour = OPEN 


DQ0 ~ DQ7 
Vin - 


Vi - 





foun" 


DQ8 ~ DQ15 
Vin - 


Vi - 








Don't Care 
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UPPER BYTE WRITE CYCLE (EARLY WRITE ) 
NOTE : Dout = OPEN 













eal tea 


COLUMN N 
ADDRESS 


i 
ROW 


ADDRESS 


Vin - 
Vi - 


Vin - 
OE Vu - 


DQ0 ~ DQ7 
Vin - 


Vi - 
DQ8 ~ DQ15 


Vin - 
Vi - 


Don't Care 
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WORD WRITE CYCLE ( OE CONTROLLED WRITE ) 
NOTE : Dour = OPEN 


—___ -VIH - 


Vi - 


Vin - 
Vi - 





Vin - 
Vi - 


Vin - 


OF yy, - 


DQO ~ DQ7 
Vin - 


Vi - 









q DATA - IN 


DATA-IN 


DQ8 ~ DQ15 
Vin - 


Va - 


Don't Care 
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ELECTRONICS 





LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE ) 
NOTE : Dour = OPEN 














RAS Vin - 
Vi - 
ucas “" 
Vi - 
ICKS Vin - 
Vi - & 
Vin - 
A Vi - 
Vin - 
W Vi - 
Vin - 
OE Vi - 
DQO ~ DQ7 
Vi - \ 
DQ8 ~ DQ15 
Vin - 
Vii - 
Don't Care 
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UPPER BYTE WRITE CYCLE ( OE CONTROLLED WRITE ) 
NOTE : Dour = OPEN 


OE 


DQO ~ DQ7 
Vin - 


Vi - 


DQ8 ~ DQ15 
Vin - 


Vit - 





Don't Care 
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WORD READ - MODIFY - WRITE CYCLE 






















Vin - 
RAS he, 4 
Vin - 
UCAS vi 
Vin - 
LTAS 
lL - 
‘ Vin - Fema eee 
Vii - ADDRESS 
Vin - 
WwW Vi - 
Vin - 
OE Vi - 
DQO ~ DQ7 
Vion - 9 VALID VALID 
Vv | DATA - OUT DATA -IN |) 
VoL - 
teiz. 
tcac 
taa tox 
DQ8 ~ DQ15 trac 
ViioH - VALID VALID 
q pata -outp DATA-IN |) 
Vii - 
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LOWER-BYTE READ - MODIFY - WRITE CYCLE 





CCAS 


Vin - 
Vii - 


Vin - 
Vi - 


Vin - 
Vi - 


DQO ~ DQ7 
Vion - 
Vio. - 





DQ8 ~ DQ15 
Vou - 
Vo. - 


OPEN 


Don't Care 
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UPPER-BYTE READ - MODIFY - WRITE CYCLE 


tr 


tras +—— tr 





Vin - 
Vi - 


ol D 
Vin - al 
UCAS y, - 7 
Vin - 
CCAS Vv 
> 
trap 
t t tasc] }tcan 
ASR RAH cays tesu 
_ |__| 


V — 
Ware ( ROW COLUMN 
Vit - ADDR ADDRESS 
















Vin - 
Vi - 


Vin - 
Vi - 


DQ0 ~ DQ7 
Von - 
Vo. - 


DQ8 ~ DQ15 


Vion - 


Vio - 


Don't Care 





Fa inal 
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FAST PAGE MODE WORD READ CYCLE 


tRASP tre 


taHep 


















Vin - 
OE 
Vir - 
torr 
DQ0 ~ DQ7 | toez| 
ViioH - VALID 
View - ; : : DATA-OUT 
torr 
DQ8 ~DQ15 E? 
Vion - VALID VALID 
Don't Care 
eee renee ee Eee eee eee eee ee ence ccne reer reese eee a 
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FAST PAGE MODE LOWER BYTE READ CYCLE 





tRASP 


tRHCP tapc 


ICKS Vin - ; : 
R tasc 


Cj 
Vin - L 
A COLUMN N COLUMN 
Vir - ADDRESS \| ADDRESS 


Vin - 


OE Vi - 


DQ0 ~DQ7 
Vion - 


Vio. - 





DQ8 ~ DQ15 
Vou - 


ie * OPEN 
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FAST PAGE MODE UPPER BYTE READ CYCLE 









tease tap 
BAS Vin - 
Vir - ¢ 
tos - trHcP: 
Vie - 
UGK ss 
IL 
LCAS Vin = 
Vii - 
A Vin - 
Vi - 
Vin - 
W Vii - 
Vin - 
OE Vi - 
DQO ~ DQ7 
Vou - 
Vor - 
DQ8 ~DQ15 trac = 
Vv - 
ee (| oara-our) ( ostacur)) 


Vio - 7 
teiz 





Don't Care 
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FAST PAGE MODE WORD WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = Open 


tre 


















RAS Vin - 
Vit - 
CAS Vin - 
U Vii - 
(CAS Vin - 
Vi - 
r Vin - 
Vir - 
Vin - 
W 
Vi - 
Vin - 
OE 
Vii - 
DQO ~ DQ7 
Vin - 
Vi - 
DQ8B ~ DQ15 
Vin - 
Vii - DATA-IN y 
Don't Care 
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FAST PAGE MODE LOWER BYTE WRITE CYCLE( EARLY WRITE ) 
NOTE : Dour = Open 


tap 


trasp 














BAS Vin - trHep. 
Vii - 
Vin - 
CK 
lL - 
Vv 
[CAS . 
Vit - 
Vin - 
A Vir - 
Vin - 
W Vi - 
Vin - 
OE Vii - 
DQO ~ DQ7 tos, | jto 
Vin - 
Vi - 
DQ8 ~ DQ15 
Vin 
Vir - 
Don't Care 
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an KM416V4000AS 
ELECTRONICS CMOS DRAM 





FAST PAGE MODE UPPER BYTE WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = Open 


trase trp 








DQO ~ DQ7 
Vin 


Vi - 


DQ8 ~ DQ15 
Vin - | ff VALID 
Vi s DATA-IN 


Don't Care 








CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
Printed in Korea. 
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Me 7964142 00354699 156 


en KM416V4000AS 
ELECTRONICS CMOS DRAM 


FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE 























_ ‘tcrP—>| 
Vin - 
[CAS 
Vi - 
Vin 
A Vi - 
Vin - 
W Vit - 
Vin - 
OE Vi - 
DQO ~ DQ7 
Vi0H 
Visor 
DATAIN DATA-IN 
DQ8 ~ DQ15 
Vion - 
Vii - 
VALID VAUD 
DATA-OUT DATAIN DATA-OUT DATA-IN 
Don't Care 
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
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Me 7964142 0033900 77h 


an KM416V4000AS 
CMOS DRAM 


ELECTRONICS 





FAST PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE 


Vin - 
Vii - 7 


Vin - 
Vir - 


Vin - 
Vi - 






DQ0 ~ DQ7 
Viiow - 


Vio. - 









VALID 
DATA-OUT DATA-IN 


VALID VAUD 
DATA-OUT DATA-IN 








DQ8 ~ DQ15 
Von - 
Vor - 


OPEN 


Don't Care 





a en ia 


CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
Printed in Korea. 
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Me 7964142 0033901 634 


en KM416V4000AS 
ELECTRONICS CMOS DRAM 


FAST PAGE MODE UPPER-BYTE-READ-MODIFY-WRITE CYCLE 














tre>| 
Vin - 
A Vit - 
tcrP—| 
Vin - 
UCAS 
Vi - 
tarc 
tcas YW" 
Vit - 
Vin 
A Vit 
Vin - 
WwW Vir - 
Vin - 
OE Viv - 
DQ0 ~ DQ7 
Vou - 
VoL - 
DQ8 ~ DQ15 
Vow - 
VuoL - 
VALID VALID VALID VALID 
DATA-OUT DATA-IN DATA-OUT DATA-IN 
Don't Care 
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
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MB 7964142 0033902 570 





en KM416V4000AS 
CMOS DRAM 


ELECTRONICS 





RAS-ONLY REFRESH CYCLE 


NOTE :W, OE, Din = Don't care 
Dour = Open 


pas “"* 
Vic é 

UCRS 
(CAS | 
Ae 





CAS-BEFORE-RAS REFRESH CYCLE 
NOTE : W, OE, A= Don't Care 


torr 
DQO0 ~ DQ7 
Von - 
Vor - | 


OPEN 


— 


DO8 ~ DQ15 
Von - 
Vor - 


OPEN 


Don't Care 








CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
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Me 7964142 0033903 40? 


en KM416V4000AS 
ELECTRONICS CMOS DRAM 





CAS-BEFORE-RAS SELF REFRESH CYCLE 
NOTE : W, OE, A= Don't Care 


tre trase tapsp———> 
Vin = 


AS Vi - 


trec 


tens 






Vin - 
UCAS yy, a 


Vin - 


[CAS |, 


DQO ~ DQ7 
Von - 


. PEN 
Vor - OFE 


SS 


DQ8 ~ DQ15 
Vou - 


Vo -” OPEN 


or 


Don't Care 





Ce I eT Eee eee ee ee oT 


CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
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Me 7964142 0033904 343 


an KM416V4000AS 
ELECTRONICS 


CMOS DRAM 





HIDDEN REFRESH CYCLE ( READ ) 














Vin - 
im Vi - 
__. -VIH - 
UCAS Were 
Vie - 
[CAS ." 

Vi - 
A Vin - 
Viv - 
Vin - 
W Vii - 
Vin - 
OE Vir - 

DQ0 ~ DQ7 trac toez 
Vor - 
Von - 
Vo. - 

Don't Care 
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
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Me 7964142 0033905 céT 





en” KM416V4000AS 


ELECTRONICS CMOS DRAM 





HIDDEN REFRESH CYCLE ( WRITE ) 
NOTE : Dour = OPEN 














Vin - 
A Vic - 
Vin - 
UCAS y 
Lo 
Vin - 
CCAS Vii - 
Vin - 
A Vi - 
Vin - 
W Vi - 
Vin - 
OE Vi - 
DQO ~ DQ7 
Vin - 
Vi - 
tos t 
DQ8 ~ DQ15 e 
Vir - : 
Don't Care 
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics : 
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Me 7964142 0033906 11b 


PSnmsungg KM416V4000AS 
ELECTRONICS CMOS DRAM 


CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE ‘as 
—— 








Vin - 
RAS Vi 


Vin - 


es Vi - 


A Vin - COLUMN 
Vi - ADDRESS 


ale 
torr 
DQO ~ DQ15 | 


Von - | 
Vv € ( VALID DATA - OUT ) 
OL = 


WRITE CYCLE _ twae| | tway 
od a= 






Vi - 


DQO ~ DQ15 | 
Vin - 


Vi - 
READ-MODIFY-WRITE 


twraP} | twRH 





Vin - 
W Vi - 


Vin - 


OF vy. - 


DQ0 ~ DQ15 
Vion - 


Vio = 


VALID VALID Don't Care 
DATA-OUT DATA-IN 
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